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<y^>: 2002/11/6 

1020020064922 " * r 

(wavelet transformation)^- ^Wfc *1 ^ *U A >^> 

^SL ^<3<3il3- LL^l tfl^H 1^ ^r^^r *fl2 °§Aj- ; *fl2 4)1 

o]^ DCCdiscrete cosine) ^341 ^ 

2.= -o-^S- ^ *\}7]i5}^ LL 2 ^7H, LL 2 ^ OiLS- >*fl^€ HL 2 , LH 2 

, HH 2 ofl tfl*H ^H-g^ <*i£:&( inverse WT)-g- ^ s 3*Kr LL 2 ^ ^ <3^; LL 2 ^ ^ 
^og^ *«*3*r IWT£ <8>iH &**H ^*fl ^» 
#<g^ LLl o. al^H LLi'-g: LLi^l *l|3r*M , ^ A l ■ 

LLl o) a7ll . ^ ^sH?^ A}-g-*> ^iL« S^*>7l ^Sfl LL^ LLi'?>3 3 

7l ^o l7 > 3^ tf«a**fc ^>*^ ^S. tftM* ^^lW. 4^1, 

*?M Sfl^fe ^iL« v|H Aj-og^ H ^. ^^«>s.S., 3. fUffl^M ^7> 
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1020020064922 ^*> : 2002/11/6 

^ 9XSLv\, o)z\i& 7}^o) o^o)] °ms\o]7jo\) 4^ ^^s\ 3^t!r -H-f-ir *><3^ 
711 $14. 44*1, ^l^W °Ws} ^/3#°1 -S-T^fe -2.^-2./ 

^ ^JSL 7>^*>J1 > Ol§o) ^= ^ 3H4^ #^^>7fl € 

^ flfe Jl44 514. 

5. 1 
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1020020064922 #3 °^> : 2002/11/6 

3g 7 -] o. ol ^^ o.^- « 0 v*j ^ ^ wj-^ {APPARATUS AND METHOD FOR 

PREVENTING ILLEGAL DISTRIBUTIONS BY USING FINGERPRINTING TECHNIQUE} 

E 4^r ^ *m Ir^Kl^ ^°j7l^ tfl^H ^^*>^ 3l# E^ 

<£ ^o) ^jajg-ofl cfl*l -^Jl^ ^<3> 

10 : *fll $H1:^ 20 : ^2 $H1:^ 

30 : LL 2 , ?> ^ 40 : A}-g-*> ^3. ^7l 

50 : Ir^^^- #°^7l 

51 : « S2 : 4M-&^ ^ 

S3 : S4 : ^E^>^7> #<*m 

S5 : a>^> >giL S6 : S?fl^^ ?1 
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1020020064922 ^ 2002/11/6 

<12> -g- igV^ ^sxe^ 71^^- ol-g-tb ^ ^ ^ 3-^, 

^T^s^^ 7]^^- ol-g-§}<^ #^^o] t\z\Q ^-g-Hfl -H-^ #*1 ^ ^ Sa^-^- 

<13> ^^C. S> o]J%-i£ ^ ^4 ^ 

^flo} ^ 7 }d\] tc^ ^l^^^V^ Hi ^^V 3711 cfl^Hl^L 9X^r ^°)^r. 

<14> ^^tf^l cl^l^ ^3}2^ ^.SSl-ol ^^M-b ^ ^4 ^S>7fl ^> 

7} 7 >^*H, SEtb ^ ^ ^17} 7}^}^. °H, Sl^^HH ^1^ 7flA]; 

(copyright marking) ^-^-5. ^ff-trtf. 

<15> o)^ t oj-^g). yJ-AljzJ- ^e^H^^r ^l^ 3^tr ^V* <*£r ^, ^ 

<16> tiV^ofl, ^el-olE p>?J H 0 >A1^- V]V)0] ^<$-5\oq ^^fl^^T 

3Lf>}2n.X} *}Qo\)*] *^}7ll ^^Jl . °l*r Ir^^^l *>*fl 

^rtifl^l-* ^2)^7] 3. 1:^4^1* ^"o^r^r ^l^* 
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1020020064922 #3 2002/11/6 

<17> tit} #4T5>7fl -M^}^, 7}*\Z\ 0 }^ v}^ wj-Ai^ is} °] 7l^o.S.^ ^b|p>58 

(watermarking)^ (fingerprint ing)^-S. ^-fr^tr. 

<18> ol^, 7}^^ ^iL» ^-fr^^ f^Kr 

^ ^^1^7> s.^ ^^*>^ ^d<fM i^r3<y *i*r^ Jis 7|^<a ?}°1t}. 

<19> tiV^^l, ^§7lS^^ 7l^^ ^ ^*\*) ^Ji* Ir^^-^l ^^IS^I 7fl-g- 

«fl^>7> SH^fe ^nfl*} ^iieHr AA t^lH ^3!^ 

oil #<3bH ^ ?i^lS7> A-]S 2:^-^ *RHH 3^3*1 

lis. 7]^o] 

<20> olofl, ag^S^ 7l^^r ^^.^ ^ , ZL€\JL ^#<2} 37}*]3. ^ 

Ej^ f A>-g-7,> ^if ^Pfl^ ^7fl7ll- °l-g-*H #<$*}3. n ^^-» iL#*fl ^^47> 

<2i> SEtr, ^M^r ^\o]o\] ^=f^ ^-^-€^1 (Regi strat ion Center : RC)* -t-°1 

<22> n&m, -##tr °J-^5r lM-§- 7^ 7l##^ c]x]^ fl^sl- 

^-JL^ tr ^f-§- i=H #^^M1« ^ <r SWfe ^<HH €-*fl^* 5^. A 

A$\ ^fl^HlTl] 7l» ^S.*H A fl^£ 711- ^ Si^Kr 3<M ^r^-g: £ 
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1020020064922 #3 2002/11/6 

<23> o]<4 Qo], 3$7]im±*3 7l^* ol-g-^b 1"^ -fh-S-^- w oM*>?l ^tb 1997\1 
Eur ocrypt 97*11 7]]t$Q "Anonymous Fingerprinting" 7flA]£|<>| &t}. 

<24> «>^f 7fl 'id ?1 #-§- ^Ml^>7fl -g^^Md, Anonymous 

Fingerprinting^ <?fSSS.£#* <>l-g-*Hr ^S^^l ?H4. ^, ^^7f 

<25> X-fl^-^^S. ^^*> T a, ^fl*Kr ^fl^ ^jjjs. -^.^-AflE^l 

(registration)*^, ^*fl*Kr ^31^1- ^1 ^-M&Ml ^-g^} 

^>o^ s]oi ^^^^s., ^^-tiii^ ^^isofl cfl*u ^#*h 

<26> ^, ^ufl^ ^^.7]- sH-o} 7^ = ^13 ^-t^^ ^lr# *} 

^ ^ti *1 ^1 ^^l}. ZL&|i4 o] w o VAl^- ^-TFfl^ o^clofl O^^Tfl 

ti>^i<?l ^S^H^ ^Sl 4^ ^ ^"EflS.^ ^^afl7> o}^o]7) 7 } nfl^-ofl ^nfl*^ 
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1020020064922 #3 2002/11/6 

<H CflolE^l cflsfl ^-nfl^V^ %-§"^>7l fltflWfc ^ ^ 

<27> o]sq- ^o], ^ 7fl*m 7l#^r ^iL&^g- nfl, <g-jLS* °l-g-*H 

<28> , ^ ^^-^ ##tr sflm*>7l 3-^3*], ^ ^-^^r 3i 

Sr^o] d^l^ ^fl^-afl -fj-f-g; ^ 1- ^ <5Rr ^SL^ o}-g- 

^1^1^ ^fe^l ^ <3^ Vo H tfl^H l 1 ^ ^(wavelet 

transformation : WT)-|; ^*3*Rr *fll SIMI^ ^1 3H1:^ A >-§-*> ^ 

^^JlS. ^€ LL^l tfl§>c^ WT-a- ^*S^r ^2 A2 *fl°ll: 

^ ^cHl DCCdiscrete cosine : DC) ^-g-* ^tr ^4^r tfl*H 3R> ^§ 

^ S.^- "0"^-S. *fl7i*H LL 2 #7H, LL 2 £f OilS. HL 2 , 

LH 2 , HH 2 °1] ^}*\ ^Hl-^ ^«;(inverse WT : IWT)* ^r^Rr LL 2 ^ <3 ^ ; LL 2 

^> ^1^5)^ IWT^ £-g-*Hl ^*ti ^ 
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1020020064922 *3 2002/11/6 

& tilH^H LLi'* LL^l *ll^H, ^-§-7> ^« A l> LLi^ 3.7]%; <g 

<30> g=# f ^*>7l ^ ■& ^<HH ^TlS^^ 71^^: ol-g-*V ^ 

o.^. w o v^h o v^^. ^ ^Aj-ofl tfl«H l^ WT* *r3)«H Till *4M"i:3J 

<$#°.s. &*fl*Hr #31; *]1 Hl 6 ]^ ^ ^>-§-7> 3iL -£^€ LLi 

^<^ol LLi^l cfl^H 1^ WT# ^12 SIM^ £3M^ 

LL 2 , LH 2 , HL 2) HH 2 ^ ^<^3. «i«:*Kr ^1 ! *H2 <3^H1 DC 

uj.nl ^1 ^s^r tfl<>H cfltt S.¥ "0"°-£- alM*M LL^ ^ 

ojQ^ 0.5. , ^ <3<3 LL 2 ^1 tfl§>c^ IWT* ^r*3*Rr #31; LL 2 # ^ ^^.3. 

-^-E-) 4i^=m <8^hi £-g-*Hi afl^-sm a}-§-*} ^j±* ^«g«r * , 

LLl o. tiljs^o^ Sj-^<g5).7> 51 S.^- ^>-g-7> ^Ji^l AV<y7j-£ofl SJSfl ^ 

€ LLi'* LLi^l afl^SRr #31 ! A R-7> ^» ^ A l , LLl^ ^ 7 1* - ^ 

A] 71 ^ A>-g-^> ^J±# Sli^M fl«fl LL^ AflS-g: LLi'Ti^l 371 ^>^17> 3£r 

<si> atb, ^-8: ^*>7l ^tb £ «r^sl nfs. ^ oflofl^ ^7^^ 7}^ 

* °l-g-«: 1-^ -B-Jf- Hj-X|^lfe cl^m € ^^Hl cflsH 1^ WT* 

*><*| icfo| ffT o. >.sJ*V ^12 4flolf-5l <^Aj-; 4]2 ^H!-^ <S^ofl DC ^^r* ^l^ltb M" 

dl^ofl cfltt £t "0"^-S J1^5|- ^^-^t *fl7l*H LL 2 

7H, LL 2 S1- 0SLS. Afl^J€ HL 2> . LH 2 , HH 2 <Hl tfl*H IWT# ^r*S^ LL 2 ^ ^ LL 2 
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1020020064922 #3 0 ^*> : 2002/11/6 

*Y ^0.5.^ afl^lfe- IWT^ ^^Hl £-§-*H ^1^5-1^ ^^.1" # 

^# €£-8: ^>-§-^l fH4<4M 5.^0^ 715.^ ^ a^ 

i^l ^fl ^€ 3iL^ -33«H SH^J^V £)£4I=- ^<$-s\ 

~ 1:5-1-^= ^"^711- i^-SRr ^HJilS tb4. 

<32> ^*>7l W ^ tf-g- ^A] c^l <H] ^| 3g^irB^ 

^ *fli 3H-i:3 <3#o_3. &*fl*Rr #31; *U *M1-3J # 

*t*<m LLi <8^°1 £3€ ^, LLi°fl tfl§H 1^ WT-g- ^12 *-Ml:^ <^ 

LL 2) LH 2 , HL 2 , HH 2 ^ ^ftfl*] JLJeL *£«r*Kr #31 ; ^2 
DC ^^--g: ^t!: M-^^l ^r^Hr cfl^l tfl^ ^ "0"ilS >$3"g- ^ 

T^H LL 2 # tf£ ^^^-S-^^M, ^ LL 2 °fl cfl^H IWT# ^*8*Kr #31; 

LL 2 # ^ ^^^S.^-Ei 7fl^-s|^ IWT€ ^Ml £-g-*HI *H^|3r ^>-§-^> ^iL4 

5L?1H^ 71 (location key)* 3s -SHJ^ <3#4 LL1* «1:3L«M SHJI 

3^-7} € ^ SfllE^ A>-g-7>> ^ Afls _£ LLl - o. LLidJ) ^sKr # 

<M ^ Ai^^oii ^sfl a>^> # 

<33> o]f;} t ^-S^H ^^1 ^Ml*}7fl ^^*>7lS & 

A. 
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1020020064922 #^ 2002/11/6 

(SlHl tflsH HeN SlHl-^ ^(wavelet transformation : WT)(S2)-§- ^^Kn, ^ 
<8^H cfl^c^ ^}o]m.^ °4^(inverse WT : IWT)-g: *r«8«H ^<g^ 
^4(WM Embeded Image) (S4)J13. Xl^*}^ XU *IM-&5i ^^-(lO)^, #7) XI 1 
^#(10)^ 3J± ^^-O-S. LLi(12)«11 tfl*H cfA] WT(S2)^r ^ 

^tr XI 2 3M1:3 ^^-(20)2)-, A oM X| 2 flM^SJ ^^(20)<>fl DC(discrete cosine : 

DO ^^--i- XI M-^l tfl^oil -SS-M- "0"<L5i jL^zt XI 

7l*H LL2 #7^, ol LL 2 ^f 0SL2. HL 2 , LH 2 , HH 2 X] tflSM IWT(S3)^r <^ 

A >-§-*r 3iL tf^lUOH Xl^m LL 2 ^ ^ ^-^(30)4, #7l LL 2 ^ ^ ^ 
^ (30) XI^tt IWT(S3)^ £-g-*}C£*l£|*l £>-g-)ofl a} 

-§-a> ^iL(S5)-& °1 *}-8-*r ^iL ^-^^^-^.S LLi 

(i2)-i- «lia*H s^^s^V ^ ^ a>-§-^> ^o]s|. -a-^^s* ^ 

W XlS£ LLi'-g; ^«a<8^o.S- LLi(12H Xl^*H , ^r-§-^> 

^J±(S5)» ^# a], 7>^-^ LLi(12)^ 3711- <g €SW A>-g-^> ^iL(S5)» M 
is}7) LLi(12)4 LLi'^ 3.7] %\o}7\ ^ ^ofl Aj.«a^ £ s. |LLi(12)-LLi' l-i: 3.7} 

ol 3)33 #^#7} $5.^ #<y*Hr ^>-§-^r ^S. #°j7l(40)» S^tH}. 
<35> £ 2^1 ^-S^, ti>%o.S £ Tg^ofl n}^. ^ 

<36> ^z], A}-g-*> ^i(S5)l- ^<a*>ji^l- *}*= ^ <S#(SlH tflsH 1^ WT(S2)# 
^<a*H XU *fl°l-&^ ^^-(10)AS ^^(^Xl 201). °H, A>-g-^> ^j±(S5)fe ^ 
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1020020064922 #^ <Qz\: 2002/11/6 

DC^eH ^SU, ^oll-^^ c^tt DC^^s] 3.7}% ^*}E.3. ^ 
» ^tb4. 

<37> . zi oflS., ^^.(S5)» 7>^ ^O] ^*>7l ^ DC^ ^ ^ 3.7)±r Q ^ ^ 

(SI) 4 3.7)3,*], <Q*iq°.3. M >N 3.7)2) <3^H1 tfl*H n 

* ^*8*Hr 14 ^ol LLi *8^(12)ol X[&z\ ^J±(S5)« #<a^ tfl# c§ 

<38> A/ at 

1] 2" 2" 

<39> olnfl, LLl ^^(12)^1 37^ A\-%r7)- ^iL(S5) HH^I^ ^ol^- 

zleIji ^iL(S5) t-ll^E^^ ^^2) 

<40> w><4 ^-ol, ^1 ^o]^-^ ^aj-qq)^ LLi ^^(12)^1 ^€ ^, ^ 

^ ^^ilS. LLi(12)ofl nfl^a} cfA] 1^ WT ( S 2)-g- ^12 

<^^-(20)-OS. ^-^Al^ LL 2) LH 2 , HL 2) HH 2 £] ^f^ilS. ^tW^l 202). 

<4i> o)3?L t *fl 2 %]o)M.% <^>(20H DC ^\}^ M-^^l ^*Hr tfl«H tfl^ 

M 2--^ "O'^S. ZL^4 ^£~8: *fl7^H LL 2 ^ ^£ ^^(30)^5. ^«r*>^ , °) LL 2 4 

Afltg^ HL 2 , LH 2 , HH 2 <i £fl*H IWT(S3)4" ^r*3*H ^7l(40H 
^WC^l 203). 

<42> a>-§-a> ^ti ^^71(40)^ LL 2 ^ ^^(30)^.^^-Ei IWT(S3)€ 

£-§-*H 3*ti *)]^q^r A}-g-*> ^a.(S5)# ^, jl^q <^^-4 AV-g-^V ^ 

fi. LLi(12)* tiliE^H 5HS<g^7}- ^ ^ A>-g-x}- ^ 
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1020020064922 #3 °^}: 2002/11/6 

J±(S5)Sl #«a#H6fl ^*fl LLi"* *}-%-*} ^J± tf^^ -S3 

€ LLi(12H ^tW^l 204). 
<43> o^H, LLl -o. LLl (i2)Sl ^E^^ ^3|-7> £H, 0} LLi'^r ^ 

-i-uz)- ^El^ofl ^aJHs. ^ sa^, A >^> ^iUSS)^ LLi'ij- LLi(12)^ 3.71^1 

< 44 > ^ f ^^^^o] LLi(12)-4 LLi'2) &-8: WIS ^WC^l 205). 

<45> ^-7} ^ ^^1(205)^1^, LLi(12)°l 3.^ +15. ^(^r^l 206)^ ^ofl , #7l 

#31(205)^1*1 LLi(12)<>l -IS. Tj^tW^l 207). 

<46> t}-X| LLi'^ LLi(12)S.^-Bi ^flxlJELS. o] 5^ o^^-i. n>^|. £ s. LLl 

(12)21 a.711- ^SM^tf. olnfl, LL^l ^ ^ LL'(i) 

^ 7K*(K)-gr I" €A7> flth 

<47> <^ 7 ]A-L ?13(K)£r ^}-g-7} ^^.(S5)^l ^ #511- ^3!^ ^5*|, o] ^ & 

<48> o^l, 7}^ LLi(12)£] 3.7}% % ^SM?!^ ^iUS5)« S.^\7) $)n 

LLi(12)4 LLi' #3 371 *}o-|7> ^1 #«g*Hr 7># o] ^O.S, 

|LLi(12)-LLi'|* ^AS °1 ^^Hr 4^ 

# aV^-^o.^. 10«i ^£7> ^^), sf^7^Vl- 3.7)} 
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1020020064922 #^ H*}: 2002/11/6 

<49> £ 3£- -g- ^ofl l-eKls. ^SL ^7l# £^l*v j£^°-S*|, ^ <3#(SlH 
cfl^H 1^3 WT(S2)* *fll 3H1-^ <3#(10)4, #7l >fl 1 SlH^ <^ (10) ;- 

^iL ^-<y^«o.S LLi(12H tflsH ^1 1^ WT(S2)* ^12 31 

^ll:^ ^#(20)4, #71 *H2 3H1:^ <3#(20)o)l DC tfl 
«W ^tb S.-T- "0"^-S JL^S|- ^-g-# *H7i*H LL2 cgAj-uj- U4-7H ; °1 LL 2 4 

0J1S A-fl^^ HL 2> LH 2) HH 2 ^1 tfl*H IWT(S3)^g- Ir^S. #^71(50)^1 ^l^ 

Sfrfe- LL 2 # ^ ^(30)4, LL^ tf£ ^^(30)AS^Ei ^sq^ IWT(S3)€ ^ 

#4 £-§-*Hl ^1*11 ^H(S5)4 S^H^ 7] (location key)(S6)# ^ 

& ^, °1 ^€ <3#4 ^iL <M^€ LLi(12)# wlJSL^H 

5]-^<i^-7> H ^ 9l5m ZL ^SL^ ^fl5L£ LLi'-l: A>-g-^> ^iL A>ol^a3 ^ 

LLi(12)ofl a>^> ^iL^- ^# a], A>-g-^l ^ -|:2}-<y = ## 

°Htt |LLi(12)-LLi' 1^- ^71 £°.5L ^sHr «- 7 ^^ #<yiH*m #3 

*H ^^7} S)^*l #<y*Hr #^71(50)1- itg-W. 

<50> £ 4^1 ^S^M, #^tb ~P^"a ^ ^M. 

<51> Tg*] t A>-g-^> ^i(S5)# #^^JL7>> ^ <3#(S1H1 tfl^H 1^ WT(S2)* 

^W<*| ^}o]M.^ <$^(10)SLS. ^n^(^) 401). ojnj], A}-g-*} ^^.(S5)fe 31 
DC^^Hl #^51^1, 3M1;^ c+-^ DC<3^ 3711- ^^jeLsL 

<52> Zl ^15., A>-g-^> ^^.(S5)«- 7H> ^o^^>7l Jfltb DC^^l 3.7) ±r % 

(Sl)4 -g^tV 37]^, ^aV^o.^. M >N 3.7)2] cfl^^ n cjo) sflol-g-^ 1^^- 
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1020020064922 %^ ^*}: 2002/11/6 

% ^SRr 14 £ 0 1 LLi ^^(12)<>1 A>-g-*} 3Ji(S5)* 

cfl^- <g^oi ^ ^ sat).. 

<53> olnfl, LLi <S^(12)2) 371^ A>-§-^> ^iUS5) HH^I^ #^#5. 

, ZL^Jl A}-g-*> 3±L(S5) HH^I^ ^ JlSL ^ 3-^*1 Sj-^ JLi$*M ^ 

<54> £01 , ^1 flM-g-^ cg^- (10 )^ LLi ^^(12)ol :f , A>-g-^> ^ 

2L ^^^^S. LLi(12)ofl tfl^H 1^ WT(S2)^g- *fl2 3H1-^ 

^^-(20) AS ^-^a]^ LL 2( LH 2) HL 2 , HH 2 ^ ^^tK^l 402). 

<55> o}^ t *M-g-^ ^^-(20)ofl DC ^S-§: M-^^l ^r^Hr tflsH ^tb 

£ <= "0"SLS- JL^-Ji} a^«.o. ^t^o) LL2 in> u-^. o§<^(30)iLS , °1 LL 2 2f 

^1^^ HL 2 , LH 2 , HH 2 <H1 tfl^M IWT(S3)* Ir^SlS- ^7l(50H] *\)^ 

WC^l 403). 

<56> 1:B}<>1 JEL ^-^71(50)^ LL 2 ^ <^^(30)AS.^-Ei ^S]^ IWT(S3)€ 

^-g-7H 3*fl A>-g-^> ^^.(S5)^ STflol^ ^(location key)(S6)l- ^ 

, °1 -g-^ <3W ^iL O-S. LLi(12)^r tilJH^ 5^ 

<gs*7> € ^ flS^- A>-g-x> ^i(S5)^ ^ 3*11- AflJL£ LLi'-|r A}-g-*} ^ 

q°.3, LLi(12H ^tW^l 404). 

<57> <^7H, LLi'^r LLi(12)^ Z\<$ -f^ ^E^^ 3^ o] LLj • cl^ 

-^4 ^Ei^ofl ^nX\S. 31SL*), A}^} ^(S5)^ A>-g-*>^ ^ ^H}- 

w cH=H^ ILLi(12)-LLi' I* 371 ^1§>^- ^o] #7>^H °J 
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1020020064922 #3 2002/11/6 

ir 7|(S6)5.-^B.i Qs$& ^o] Al^^ofl o^^fl ^^^rf(^^l 405). 

<58> ^, ^Aj^[locat(k) e {0, 1}, l<k<S(LL n )]^ 2^ 

<SQ> 

P(l)=M/_le«/S(LL„) 
[^r«H 2] nO)=l-«Ll^(^„) 

<60> «^7H, 2<*1M3 u i_len^ S(LL n )^r zj-zj- LL n -4 a}-§-*} ^^(S5)^ £L7H 

<61> %Vj7^ ^ofl ucj-s. l-e}^l£L 7l^o1) tfl«H 37}*] 

<62> i. Barbara^ Lena^ 512 >512 ^^Ml t^}c*| 16w>o] e ( = i 28 h1 e ) ^^.s. 

jpeg #^3* 7>^ #<?m ^#*Kr 

<63> Ajig^o.e.^ 

<64> * a}-8-*} ^J±(S5) : ETRI WaterMarks! 16«H^ 

<65> * A>-g-^> ^^.(S5) -#<Q ^, ^^^(PSNR) : 44.05dB(finger_Barb), 

46.45dB(finger_Lena)A5. JPEG ^ ^ s ^ 

<66> 
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IS. 11 





finger Barb 


f inger_Lena 


JPEG QF 10% 


u>UffiUD;D 


« MSeq UUUuU 


JPEG QF 20% 


{dRTGeWMrE(13)iYU 


m rBUltm OU+CU | 


JPEG QF 30% 


JDRliUterM^ki! 


□Rl Vat DUrU 


JPEG QF 40% 


ETRI W!termarks% 


□RI GAtermarks! 


JPEG QF 50% 


ETRI Watermarks! 


ETRI Watermarks! 


JPEG QF 60% 


ETRI Watermarks! 


ETRI Watermarks! 


JPEG QF 70% 


ETRI Watermarks! 


ETRI Watermarks! 


JPEG QF 80% 


| ETRI Watermarks! 


ETRI Watermarks! 


JPEG QF 90% 


ETRI Watermarks! 


ETRI Watermarks! 



<67> ^ 2. 512 >512 Lena ^ «S^HI zM *>-8-*> ^a.(16bytes)* Jh, 

<68> IS. 2] 









^4 


3000 


joo sanghyunl632 


46.14dB 


imgl 


| 3001 


kirn jinho8606578 


46.00dB 


img2 


1 3002 


jang howook6694 


45.55dB 


img3 


3003 


moon kyungae5340 


46.73dB 


img4 


3004 


suh youngho6841 


46.45dB 


img5 



<69> ^3. ^^-S}- ^g-zH tflsfro} #^5. u^a. ^^2- ^3 

a 3 ^ a. 45+ 24. 

<70> [S 3] 





avgl=( imgl+img2)/2 


decision 


imgl 


0.7938 




img2 


0.7584 




img3 


0.0417 




img4 


-0.0161 




img5 


-0.0236 
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<7i> [S. 4] 





Avg2=( i mgl+ i mg2+ i mg3+ i mg4+ i mg5)/5 


deci sion 


imgl 


0.4298 




img2 


0.3665 




img3 


-0.0068 




img4 


-0.0208 




img5 


0.4465 





«H^-£]^r ^11 t^lH ^1^1^ tflofl ^-^*>£^- A i7)l^ES, ZL <$3L7} #5} 

00} , oie-]^- 71^01 ^ti>ofl ^sH^l 4^ ^i^Tll 
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#7l c^lli ^i^l^^ ^ ^^Hl cfl§>^ l^ *JM-&fi ^(wavelet 
transformation : WT)^§: n^^rfe XU *IM1:^ <£#; 

#7l XU ^o]^ o§#^ A}-g-*} ^a. ^^^^.S. ^€ LLi^l tfl*H ic^ 
fTf ^r*8tr Xl2 *M-&3i o§#; 

#7} X| 2 $H1"^ <3#<*fl DCCdiscrete cosine : DC) Xl^ltr ^r^r 

^ rfl^^l tfl^r ^^1-^ 2.^- »0"-9.S Jl^Sr ^* Xl?lSH LL 2 7H , #7l 

LL 2 2f Xl*§€ HL 2> LH 2 , HH 2 °H rfl^>c^ ^ ^(inverse WT : IWT)* 

*rfe LL^ ^ <3 ^ ; 

#71 LL 2 ^r ^ ^A^El XI IWT€ <3#<*fl £-8-*H ^*fl Xl^S}^ a> 
-§-7} ^iL# #^1^ #71 #<?m <3#4 #71 LLi* til^H 4^ LLi 1 * #7l 
LLi^l XI #71 A}-g-*} a], #71 LLi^l 371 « ^ #7l 

S^S>7l ^«fl #71 LLi^r Afls£ LLi'^ 3L7l *H7> 3£r ^ #^ 
A >-g-x> ^3. #^711- ^-a- H}^ *§7]IL^ 7}^^ ol-g-tr 

U -fr* #*1 • 

2] 

XI 1 9X*]a\, 
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^■7] *fl3.£ LLi'^r 333 S^I^M" *>7l fl^ A V^> ^l 5 * # 

3] 

*ll 1 ^Hl 5^*1, 

^- 7 ] A>-g-^> #<$7)^ |LLi(12)-LLi'|^- 3.7} ^l^H 3^ * 

3# ^8-2.3. 7]^ ol-g-*V -g-ig o.^- « 0 V^ 

^, ^"71 LLi°fl cfl^H 1#3 WT* 4^}<^ 7l]2 *IMl:3l ^-«flA}^ LL 2 , LH 2 , 

HL 2) HH 2 3 ^^3- #^Rr #31; 

^-71 A]2 ^ oil: ^ <%^°\] DC -$3-g- *113t!: M-^^l ^r^Hr tfl^l 
S.^- "0"AS Jl^s)- ^^-i- *fl7^H L l 2 3 ^1^^ HL 2 , LH 2 , HH 2 ^1 t)l*H IWT 

* ^*3*Rr #31; 
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#7) LL 2 «?> tf£r ^^A^^-Ei *fl^S)*r <3#°fl £-g-*Hl ^*fl ^l^^r ^~§-7> ^ 

iL» ^-^tt ^, #7l #<y^ ^^-4 LLi-i- v}xLZ}<^ ^^7} #7l a} 

-§-7} ^o]s^ ^-^JEofl ^ Afls^- LLi'* #71 LLi^l *)l^Rr ^1; 

#71 A>-g-^> ^iLf ^# Al, ^-71 LLi^l 3711- * ^^A]7l^Ai -#7l A}-g-7} ^ 

H» ^^*>7l ^«fl #71 LLi^f LLi'^ 371 *H7l- ^ ^cfl #<^Kr ^-Tfl 

1- 3E#*Hr ^^AS ^ 7)^^ o]^fsY ^ -fj-g. ^ . 

5] 

#71 A>-g-x> *IMl-3 DC^^^l #^£U, ^H^o} DC^^^l 3 

^ ^i 

[3^8" 6] 

4 ' 

#7l ^>-g-^> 7># #°d*}7l W DC^^^l EL7}±± #71 Q ^#2}- 

EL7)£.*\, M >N 371^ ^^-ofl tfl^oj n ^ ^ol^-^ ^*l~b ^-f , ^ 

*H 1 

2 2«5Zj- £ol, LLi ^ 0 1 ^- 7 1 A}-§-x} ^^.1- tfl# cg^ol 51 

^-i: ^MJ ^ ^TlH^^ 71^-i- ol-g-^- ^-g- tij-^l 
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7] 

*n 6 *cHi sa°H, 

#71 LLi 3.71^ #71 >g^ C^olEl^Sl z^l^ ^Tj-JE, ZL^JL # 

71 A>-g-^> ^Ji DIHB11S1 ^ojo S Oltt Sj-^^Sj-^ i3l^H ^5j*Rr 3* 

^iLS zfe 7)^^ ^ o.^. w^} wj-^ 

8] 

#7l LLi'^r LLi^l 7^ ^J2f ^47> £M ( #7l LLi'^r ^ 7^ -f^- ^ 

^tt 53 ^ ^JE^ 71^* ol-g-^V o--^ ti>^l «j- 

91 

^1 4 %H1 5a<^, 

#71 Af-g-^j. LLi'54 LL!?J:^ jel^I^I o]*fl S^sl^r 53* S}^ 

^Hfl^ 7l^# oi-g-^v ^ ^-f- « c v*l « 0 v^. 
[^^9- 10] 

*ll 4 %H1 9X°]*\. 

#7l LLi4 LLi'^1 ^<^*HH v}Mis}cl j# 7 ] LLl o] =lt£ 7i^>^ a> 

^1, #71 LLi°l 4^ -IS. Tjr^}^ 531- ^K^S- ^TlS.^ 71^* ol-g-^- 

-ff"S- U-^l . 
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111 

A io *J-°fl 5a°H, 

LLi'^r LL^^-Bi ^-Sfl^JELS. ol^SL* nj-^^S. s£ 7 ) LLl ^ 37} # £3. 
12] 

*11 ll sa<H>H, 

13] 

*H 12 ^Hl S1°1>H , 

^-7] #3(K)£r a>^> ^^Ife ^71 ^ &°1 M^r 

37^ ^ &7fl ^^flo) *}tt 3* f^AS ^ ^7^^ 71^* ol-g-^ -g, 

^ -fr* W U"^ • 
14] 

12 ^-ofl 91°]*], 

#7} LLi^l 37l# *g €^1^1^ ^7l A>-g-x> S«*|-7l $n LLi^ LLi' 

#31 371 *>o-| 7 } ^1 <#<gsHr I LLi-LLi ' I * 3.7] 

3S€ &°1 ^ ^>^o.S #<g«Hr s^-fc ^3 ^<8«H ^7-1*V» 

sTii #«j ^ $Z^r ^* ^^-S. *§7]2.^ 7l^* ol-g-^V H o V ^l 
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15] 

#7l *tfl ^>-§-7}- ^^iLS ^€ LLi°fl cfl^H 1^ 

Wm ^12 

^71 *fl2 D c *H<*RV ^^Hr tflt!: ^«^r 

£ - " 0 "AS JL^s\- LL 2 , A o V 7l LL 2 ^- 0^-S. HL 2 

, LH 2 , HH 2 °fl tflisH iwi-fr ^*3*Kr LL 2 ^ ^ <3 ^ ! 

^"71 LL 2 ^ ^ ^^ilS^-Ei IWT^ ^^Hl -gr^Hl ^*fl 

-g-7> ^, ^-71 ^"^^ ^^-4 LLi* «1:5L«M xfls.^: LLi'^r ^7} 

s.?floi^ ?is.^-Ei ^ Ai^^ofl o^sfl a>-§-^> 

J^o] s^^S)^ #<^Kr ^711- 5L^}^ %-$r ^^SLS. 

£r ^7\^^ 71^-i; ol-g-*l ^ -fj-^ wj-^l ^1. 

16] 

^1 15 %H1 5^1, 

^"71 ^^A}^i[iocat(k)e{0, 1}, l<k<S(LL n )]^ 2 
P(l)=ui_\en/S(LL n ) 

P{0)=\-ui_\enlS(LL n ) ^ ^33*r ^o.S, #7l ^A]^^ 
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^ -fr* «<M 
17] 

^ 16 9X°]*], 

j£ 7 ) 2oflx^ ui.lensq- S(LL n )^r LL n 4 A>-g-^> H7 ]o] s. 

^§7^^ 7l^# ol^.*V ^ tt^ H cM #*1. 

18] 

SlE]^ v]7)*g ^ ft* u-^i^^i 5^^, 

^-71 c]^^ ^1^1^^ ^ <^ 0 M1 tfl*}a} WT ^. ^sJ^H *fll ^l°l-Sr^ ^ A o V 

SL3. £*flSRr #31; 

^7} %}°}^% ^ # A}-g-*> ^-^^^0.5. LLi ^^l 

3s A cM LL^l tfl^ i#o] WT-g: ^12 $H1-^ <%^±5Z. L L 2 , LH 2 , 

HL 2) HH 2 S1 #^}^r #31; 

#71 *fl2 %Ho]^-^ ^^-ofl DC ^l^tb i-H*l ^*Hr ^1* ^^rlr^r 

;g.J= "0»o,S. JL^S\- ^lTi^c^ LL 2 # ^ ^^iLS. ^^H, ^-7] ^-^r ^ ^ 

LL 2 <^1 tfl*H iWT-a: ^r*S^ #31; 

#71 LL 2 # ^ ^^il^^-E^ ^l^Sl^r IWT€ ^^Hl ^r-g-^H ^ *ll ^I^tt *\ 

^14 3.3H^ ^(location key)!- ^, ^4 LLi^- wl^l- 

^ ^^7} % ^ <&5m ^7} A}-g-*> Afl^o 

LLi'^: ^>7l LL^l *ll^Kr #31; 
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^HH j^JjL^ Al^^ofl ojgfl ^o] AJ- 

*fr*r ^§71^^^ 7]^# ol-g-tb 1-^ «oM 
19] 

*ll 18 *oHl 5a<>H, 

A oM LLi'^r LL X ^ 7-^ *4 ^E^^ ^3f5>f 7^ ^ cq *fl^ oj 

<H *1^T ^JlS ^JE^ 71^^; ol^.*V -ff-f- « C V^. 

[^T^ 20] 

^ 18 %H1 $1^^, 

^-7i ^a^A)^^^ 2 

P(l)=M/_k«/5(LL„) 

P(0)=l-«/_len/5(LL„) ^ ^ ^s^, m^^o] lofl sfl^H- 

^ -fr* U-^l ^ . 
[^^8- 21] 

16 %H1 & oH, 

Aj. 7 ) 2^7^ ui _i en ^ S(LL n )£r LL n 32f 7>-g-A> ^^.o) ^ 7 ]oi ^ ^ 
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